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ABSTRACT 
The information content of coyote (Canis 1atrans)vocalizations is poorly understood, 
but has important implications for understanding coyote behaviour. Coyotes probably 
use information present in barka or howls to recognize individuals, but the presence 
of individually-specific information has not bean demonstrated. We found that coyote 
barks and howls contained individually specific characteristics: discriminant analysis 
correctly classified barka of five coyotes 69% of the time and howls of six coyotes 83% 
of the time. We also investigated the stability of vocalization characteristics at  
multiple distances from the source. Recordings were played back and re-recorded a t  
10m, 600m, and 1,000m. Vocalization features were measured a t  each distance and 
analyzed to determine whether characteristics were stable. Most howl characteristics 
did not change with distance, and regardless of the distance discriminant analysis 
was 81% accurate a t  assigning howls among six individuals. Bark characteristics, 
however, were less stable and i t  is unlikely that barks could be used for individual 
recognition over long distances. The disparate results for the two vocalization types 
suggest that howls and barks serve separate functions. Howls appear optimized to 
convey information (i.e. data), while barks seem more suitable for attracting attention 
and acoustic ranging. 
Keywords: bark, Canis latrans, Canidae, communication, coyote, distance effect, howl, 
individual differences, ranging 
LNTEODUCTION 

Despite decades of interest in using real or imitated coyote (Canis 
latrans) vocalizations for research and management (Alcorn 1946; 
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Fulmer 1990; Beaudette 1996), there are no detailed studies of the 
potential information content of coyote vocalizations. "Information" in 
this context refers to any data that a listener can obtain about a 
vocalizing individual. Coyote long-range vocalizations are 
hypothesized to contain cues to the caller's identity, and may have 
characteristics useful for helping listeners localize a call's source 
(Lehner 1978). The ability to recognize individuals and determine 
their location based on vocalizations would allow coyotes to use 
auditory cues to coordinate social activities (ranging from cooperative 
foraging to territorial defense) when conditions do not allow for visual 
communication. 
Coyotes in unexploited populations are generally crepuscular or 
nocturnal and they often live in social groups (packs) that consist of 
an alpha breeding pair qnd their offspring (Camenzind 1978; Andelt 
& Gipson 1979). These groups can range in size from two to seven 
individuals (Camenzind 1978), although we have observed up to nine 
individuals in one social group (B. R. Mitchell, personal observation). 
Coyotes within a pack are often separated by hundreds of meters; 
field observations indicate a median distance between alphas of 402 
m (N = 275 for five alpha pairs), between betas of 543 m (N = 99 for 
5 beta pairs), and between alphas and betas of 895 m (N = 378 for 13 
pairs; B. R. Mitchell, unpublished data). Because coyotes are often 
separated and active at night, vocal communication may be even more 
important than visual communication in many circumstances. 
Showing that barks and howls include individually specific cues is the 
first step towards devising field playback experiments that will test 
whether coyotes actively distinguish individuals based on their 
vocalizations and whether vocal signals convey additional information 
that could be used by receivers to coordinate their activities with 
signallers. 
Individual vocal characteristics have been documented in a 
variety of taxa, from birds (Peake et al. 1998; Walcott et al. 1999) to 
various mammalian orders including primates (Dallmann & 
Geissmann 20011, ungulates (Reby et al. 1999), rodents (McCowan 
& Hooper 20021, elephants (McComb et al. 2000), whales 
(McCowan & Reiss 2001)' seals (Phillips & Stirling 2000), and 
carnivores (McShane et al. 1995; Holekamp et al. 1999). Numerous 
studies have taken the additional step of showing that individuals 
actually do discriminate between different conspecifics. Examples of 
animals using individual vocal cues can be found in birds (Jouventin 
et al. 19991, primates (Cheney & Seyfarth 1980; Weiss et al. 2001), 
elephants (McComb et al. 2003)' whales (Sayigh et al. 1999), and seals 
(Charrier et al. 2002). Within the wild canids, individual differences 
have been documented in swiR foxes (Darden et al. 20031, African 
wild dogs (Hartwig 2005), wolves (Theberge & Falls 1967; Tooze et al. 
1990), and dholes (Durbin 1998). Frommolt et al. (2003) documented 
























